effects. The other concern of UC is the recurrence after drug withdrawal. 3 The current drugs for UC are expensive and limited in tolerance and compliance. 4 Effective formulations extracted from natural plants are promising targets in clinical practice. 5, 6 NF-κB is the key transcription factor which mediates inflammatory signalling and its upstream molecules are MAPKs. Therefore, activation of MAPKs will eventually result in the activation of NF-κB signalling pathway, and subsequent promote the expression of proinflammatory cytokines, such as IL-6, IL-8. [7] [8] [9] [10] [11] Meanwhile, DCs play an important role in inflammation. 12, 13 Lu et al showed that inhibition of p38 MAPK during DC differentiation could activate tumourspecific effector T cells (Teff), which inhibited the conversion of Treg and compromised inhibitory effects of Treg on Teff.
Rauvolfia verticillata (Lour) Baill. var. hainanensis Tsiang has been traditionally used in the Hainan Li ethnic group, China, and is widely used to treat headache, hypertension, trauma, and hastening parturition and defervesce. Pectic polysaccharides extracted from R. verticillata (Lour) Baill. var. hainanensis Tsiang have been shown to ameliorate UC, however, the mechanism is still unclear. 14, 15 In this study, we investigate the effects of PP on the murine model of DSS-induced UC 16 and the expression of MAPKs and NF-κB in UC tissues and DCs.
| RE SULTS

| Overall physical activity
Mice in the DSS group showed less alertness and lower food consumption, with dry and dull hair, and perianal blood from day 4 in 11 mice, and at day 7 in 17 mice (n = 20). Both the SASP and PP relieved the colitis symptoms, including alertness, glossiness of hair and physical activity compared to the DSS group.
| Disease activity index score
The DAI score in mice treated with DSS increased from days 1 to 7, indicating persistent destruction in the colon. From day 7, compared with the control group, the DAI scores increased significantly in all three experimental groups (P < 0.05). Treatment of mice with SASP or PP resulted in a much more significant decrease of DAI score, compared to the DSS group, while no statistical difference was observed between SASP and DSS group (Table 1) .
| Morphological studies
Severe submucosal oedema, erosion, ulceration, inflammatory cell infiltration and extensive destruction of the mucosal layer were observed in the DSS group. Both SASP and PP reduced mucosal damage and submucosal edema, and were with less inflammatory infiltration ( Figure 1 ).
| Effects on NF-κB and MAPKs pathways in the colon tissue
The levels of NF-κB (including degradation of IκBα and nuclear translocation of p65) were confirmed by western blot and also detected by EMSA. And NF-κB p65 increased significantly, while the expres- 
| Levels of inflammatory mediators
Compared with that of the control group, levels of TNF-α and IL-6 of the colon tissue in the DSS group increased significantly, indicating that local immune cells released more pro-inflammatory mediators. After administration of SASP (10 ng/mL) or PP(10 ng/mL) for 48 hours, levels of TNF-α and IL-6 in the colon tissue were significantly reduced (P < 0.01, Table 2 ). 
| Myeloperoxidase activity
| Effects on NF-κB and MAPKs pathways in dendritic cells
It was hypothesized that inflammation is partly associated with dendritic cells. Indeed, we confirmed that activation of NF-κB and MAPKs pathways in DCs from mRNA and protein levels, including the key members, such as IκBα (P = 0.018),JNK (P = 0.047), p38
(P = 0.037) and ERK1/2 (P = 0.026) ( Figure 5 ).
| D ISCUSS I ON
The treatment of UC has not been satisfactory to date. R. verticillata (Lour) Baill. var. has 135 species in the world, and 9 species in China, 15 and is widely distributed in tropical and subtropical areas.
PP is the acidic polysaccharide of molecular weight 50-300 kD. an anti-UC effect. In the present study, we used PP to evaluate the role of treatment DSS-induced UC, and found improvement of ulcer lesion and inflammation, which was similar to that of the SASP group. Our results indicated that PP might be used for UC in clinical practice.
As the key and prerequisite transcription factor, NF-κB plays a pivotal role in UC. It has been shown that NF-κB can promote the expression of pro-inflammatory cytokines such as IL-6 and TNF-α, and inhibit anti-inflammatory cytokines such as IL-4, IL-10 and IL-13, leading to tissue damages. 5, 6 NF-κB has also been proved to regulate initiation and progression of UC via immune response, infection, inflammation, apoptosis and regulation of cell cycle and mitosis. Our previous studies also showed that NF-κB p65 mRNA was up-regulated in the colon mucus of UC patients, correlated with severity of inflammation and the grade of endoscopy and histology, strongly suggesting that NF-κB p65 involved in initiation and progression of inflammation in UC, and NF-κB p65 could be as the molecular target of multiple anti-inflammation medications. 9, 17 In the inactive stage, NF-κB p50/p65 heterodimer is bound to IκB. After stimulus, IκB is phosphorylated and degraded, then NF-κB p50/p65 is released and translocates into the nucleus, where it upregulates transcription of inflammatory genes. 18 Inactivation of NF-κB via inhibiting IκBα, phosphorylation has been recognized as a new way to treat UC. 11 Similarly to previous reports, this study showed that IκBα was negatively correlated with inflammation. The results suggest that PP can upregulate IκB, suppress NF-κB activation, and then subsequently reduce the expression of TNF-α and IL-6, thereby ameliorating UC.
Mitogen-activated protein kinase pathway may transduce external stimulus into cytosol and nucleus, and the members of MAPKs are as key kinases in regulating apotosis and inflammation. 19 MAPK regulates its downstream transcription factor NF-κB, and subsequently enhances the expression of cytokines of UC. 20, 21 Blocking the MAPK pathway can inhibit the production of pro-inflammatory cytokines, and then reduce apoptosis of normal colon epithelium but facilitate apoptosis of damaged inflammatory cells. Thus, the MAPK pathway has also been considered as a potential target for anti-inflammation. 22 Our results show that PP attenuated the MAPKs pathway. Compared to the normal control group, the expression of ERK2, p38 and JNK was signifi- JNK, p38 and ERK1/2, but did not change their protein expression levels, which indicated that PP mainly affected activation of the MAPKs-NF-κB pathways rather than the molecular expression levels.
In conclusion, PP significantly ameliorated DSS-induced UC in mice via regulating NF-κB and MAPKs pathways in DCs and in colonic tissue. However, the results of this study were only verified by animal models. Further studies need to validate the results in UC patients.
| MATERIAL S AND ME THODS
| Reagents
Dextran sulphate sodium (MW: 36-50 kD) was purchased from 
| Extraction of pectic polysaccharides
Rauvolfia verticillata (Lour) Baill. var. hainanensis Tsiang was obtained from the Jianfengling National Forest Park of Ledong Li autonomous county, Hainan province, China. PP was extracted as per the previous report with minor modification. 15 Briefly, 5 g of rootstock dried at 40°C was treated with diluted HCl (up to pH 4.4) at 50°C for 3 hours, and then extracted with 0.7% aqueous ammonium oxalate. A polysaccharide fraction was precipitated with four volumes of 96% ethanol. After centrifugation at 8000 g for 10 minutes, the precipitate was collected and dried at 40°C. 
| Animals
| Histology and immunohistochemistry staining
The segments of colon were harvested, fixed in neutral formaldehyde, embedded in paraffin, sectioned and stained with hematoxylin and eosin (H&E). Histology analysis was performed by two independent pathologists who were blinded to the experimental groups.
The expression of IκBα, ERK, p38 and JNK in colonic tissues was detected by immunohistochemistry. Positive-stained cells were counted and expressed as percentage of total cells.
| Western blot
Briefly, frozen tissues were homogenized. 30 μg of protein samples was separated by SDS-PAGE gel and transferred to nitrocellulose membranes. The membranes incubated with the primary antibodies, respectively. And then, the membranes were incubated with the secondary antibody. Densitometry was measured by HPIAS-1000 image analysis system (Huazhong University of Science and Technology).
| Elisa
TNF-α and IL-6 were determined by ELISA (BioLegend, San Diego, CA, USA) according to the manufacturer's instructions. Each of the samples was set three replicates.
| Isolation of dendritic cells
Dendritic cells were obtained from bone marrow (BM) of BALB/c mice. Briefly, femurs and tibias of mice were obtained, removed muscles and kept in RPMI 1640 medium on ice. Both ends (epiphyses) of each bone were cut off with scissors and the bones were transferred to a separate dish. The marrow was obtained by flushing the shafts with 2 mL RPMI 1640 using a syringe. 3 to 10 mL ammonium chloride solution was added to lyse red blood cells. Then, the bone marrow was stated for 3 minutes at room temperature, then centrifuged, and the supernatant was discarded. DC cells were TA B L E 2 The levels of myeloperoxidase (MPO), tumour necrosis factor -alpha (TNF-α) and interleukin-6 (IL-6) in colitis 
| Real timePCR
| Electrophoretic mobility shift assay
Nuclear and cytosol protein was isolated using NP-40 and DTT.
Briefly, protein samples were collected and added buffer A to resuspend the precipitation. Then, the resuspension was added NP-40 and DTT, vibrated violently and centrifuged. The supernatant was quantified using coomassie brilliant blue. EMSA was performed using the LightShift Chemiluminescent EMSA Kit (Pierce Biotechnology, Waltham, MA, USA) according to the manufacturer's instructions. The 32 P-labeled NF-κB probe was 5′AGTTGAGGGGACTTTCCCAGGC 3′. Films were exposed to radioactive probe for 2-3 days at −70°C.
| Statistics analysis
Data were analyzed using spss software 19.0 (Chicago, IL, USA).
All data are expressed as mean ± SD. Multiple-group comparisons were performed by one-way analysis of variance (ANOVA) followed by post hoc tests. Comparison between groups was analyzed by Student's t-test or Wilcoxon test. P < 0.05 was considered to be significant difference.
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